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(54) FLAME-RETARDANT RESIN COMPOSITION AND MOLDED PRODUCT THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a polystyrene resin composition 
substantially free from lialogen and having heat resistance, in particular 
high-level load deflection temperature, and to provide a molded product 
from the above resin composition. 

SOLUTION: This flame-retardant resin composition comprises (A) 100 
pts.wt. of a resin component (component(a)) containing >50 wt.% of 
impact-resistant polystyrene and (B) 1-50 pt(s).wt. of a phosphorus- 
containing compound (component b) of the general formula (I) (wherein, A o ^q—q^. q^^^q^ n 
and A' are the same or different from each other, being each OR or Q; and A_p j/ p 

R and Q are each a 1-120 alkyi, 5-1 GO cycloalkyi, 7-20C aralkyi or 6-1 50 ^^o-ci i^^ " CH^ o-"' 
aryl). The other objective molded product is obtained from the above resin 
composition. 
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[0024] *^a^c;)IU^tti)m^t)(:*3(t^»JPJ 
i: LTc7)'j y-^:^^|:-^!K5 (fiK^b ) tiTIB-iKse ( I ) 

xm^ti^. 

[0025] 
[^k2 5l 



A-R 



A' ...a) 



[0 026] mL5t'4'AtiJ;VA' ti|5]-iL<t4M=5r 

5Rai-l 2(7)T)U^)l^. mm-^l OcOi/^nr 
^^7-2 0OT7/W=^;US^^^{4^IS 

6—1 5ioru-;PS&^^-r. 
[0027] Huie-ai5(; ( I ) ^(ORtoXr/Qizmh 
r;P^7US{4. 1 - 1 2 , »i L < {i^SIS 1 - 
9X'ib^. mmtixii. ^f-;w. xf-/w. rnh- 

'fyTnbVW, n-7'f-;U, sec-7>;l^, t- 
7"^;U. ;t^j}-'^yf-;l/t3j;l>V-;U*^W^ii'S. i^:^' 
or;U^ypai:L-C{4^^Sij5-l 0. «f^L<(4^S 

^6-8-r'fco. MMmt ixiii^^u^^'^ii^axx/ 

^|!j7-2 0, L<(4MS^7-1 lt-3bO. 
mz\i'<^y'j)V. 7x^-f-yi^. 7x-/protvi'. -^-7 

I.. t/iTU-^usi: tt:{4. 5.Mti 

<(4^SiC6-l OT'$)0, fl.*e<J{3{47x-;k i-y 
f-;u, 7yh7-7P. ^xU;U. hU^^;P7x:::yu. 
V-'- 1 -7'^;P7x::^yU. i>- 1 -7f-;l--><^;U7x 
-/I'tJ J: h U - 1 - 7'f-;W7 X -tl'timf i^ti^ . 
[0028] fjie-«i5^ ( I ) xm^tii 'J y-irW^t^ 
ma. ^(Dit^mmcom^^^zm-^^^x . rm^ ( i - 
1 ) . (I - 2 ) nxx/ (I - 3 ) iiz-^m^ti. -eii-?' 

5»:(I-1). (1-2) aXX/ ( I - 3 ) CO-ttL-^il 

iz-^^^xmmi-i. 

[0029].(l)5^(I-l) X'm^tli> V y^^it 

(^^b-i ) . 

[^Ii2 6] 



H— 0— R 



CH,— 



0— R* 



...(i-i) 



[00 3 0] fIL5t4'Rt3ctl/='R' W-i^KiiWj: 

0. ^^iici-1 2(7)7 ii^fum. mmw5-i ocoi^ 
[oo3i].(2)5»:(i-2) x-mixh u y-^mt. 

^ i.m}h-2) . 
[^k2 7] 

Q-p. b >-Q' -O-^) 

ND—CHa-^ \CM,-Cr 



[00 32] fflL5t4'Qt5j;t/Q' (4|5l-t t<{4M=5r 
^iCl-1 2c7)T;Wdr;PS, ^Si[5-1 OcOx 
9ur)\^^il'm. mM^l'-2 0<7}ry)V^)Vmttz\i 

[0033]. (3)^(1-3) X-mtih U y-^^-fk 

[^1:2 8] 



Q— R, 



\ 



0— CH. 



C P— O— f 



.(1-3) 
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10 0 3 4] i§.L^'PQhXX/mm-ijL<im^j: 
^aTfl^JlS. ^^7~2 0c7)T7/l/^/l^t3t{i 
[003 5] BiffBi*:( 1-1)^(1-3) liiiV^T. 

coT/i'^/i^. ^SIS5~i ooi^^'oryp^yi^, ^ 

5gS(7-2 0^077;L'^/l-S*3J:U^^^i;c6-l 5(7)7 

mm^zMt L < . mm hmth m<mm tix^ 

[00 36] frlEUcj*; (I-l)~(I-3)<?)3 

5*: ( I - 2 ) x-m^tih V y-^w-fk-^m. 

(1-2) tt5V>T. Qfc<J:l>'Q' {i|S|-tt<{iM'5r 





-OR 


-OR' 




















1-d 




2 -/■?;u7xy4^>a 


1 -e 




2. 6->/^JL^7xy 


1 -d 




7'f';l'7x/4-va 


1 - f 




^^;U7x/+->« 


1-g 


4-yi:^7xy + >'S 


4-/:^;i'7xy+'>a 


' 1 -h 


CK-T7 h^vS 




1 - i 


7x/+xa 




1 - j 


7xy + S/S 




l.-k 







0, 'forotVU. sec-:/f-;U, t-7'f-;l/, 

i/Vl^St) t < {i 2 - 7 X -/Iz-f oro tVl/ST'^fel) U y 
•^i^^b^lUti, «tt*^^^t'*>0!^tc»^L.^^. fit 

yrptvwat'S!)^. -r^ip^^j^ (I - 2 ) x-m^tih 

0 y^^^t^mmbt Lx-k^-rmmmmm. 

hi^Wimtm^ ^^(mi'Ztm^tifz^ms'aijm htih . »: 
tcfiiBs^ ( I - 1 ) - ( I - 3 ) izmt&M:imKc'j y 

ii-M\t^m^z-o\^xm^-th . 

[0037] 

[^1] 



[00 38] 
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(2) miZA n -2) trjs-r.g..{k^tt. 









2-a 






2 -b 


U— V^'-^-Jly^ 




2-c 






2-d 






2 -e 






2 - f 








2 — "7 X " JL^ n -7'm 


2 -7xii;KP7'ntf 


2 -h 




2, 6 — >^:?t5=-;u^>f>^ 

11 iff' 


2 - i 


2, 6-vi$^-i/vU- 


2, 6 — — i>^U — 


2 - j 






2 - k 






2 - 1 






2 -m 






2 -n 






2-0 






1 2-p 







[0039] [^3j 

(3) aaiBa (1-3) <c)s-r^fi:^ 





-OR 


-Q 


3-a 






3-b 






3-c 






3-d 


^ h + xS 




3-e 


^ 1> + ->S 




3- f 


/• h + 




3-B 






3-h 


2. 6 ->';<5^;k7xy 




3 - i 


2. 6-i^/'^)iy:cy 




3 - j 


2. e-v^'— - 




3-k 


7'5';i'7xy+>-^ 




3-1 


2. e-v^'-v-^'j- 




3 -m 







[0040] *^Bjc7)^iiiafigft{i^ wffm-K'; 
\yy^±t^mmm {ma^) hxv^mm, ( i ) 

[ 0 0 4 1 ] § i>i,zm-^-th ^tmt t IX 
«±> Tie (c-i ) - (c-5) (ovyiiKiioyit 

(c-i ) 



( c - 2 ) TIB^ ( c - 2 ) X-m^tLl h OTV-)U:n 

;^7x-h 

[004 2] 
[^t29J 

. ^ 3 
H'— Q— ^0— ..(c-2) 

[0043] (c-3)Tifii^(c-3) -C^^flSffi 
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[0044] 
[^b3 0] 



? 



? 



rt ^0-1-Ar'— O— 1>— O-hl \* 



I 



.(c-3) 



[0045] {c-4)Tii^U-4)X'mixm 

[0046] 
[its 1 1 



m 



I — O— P— O- -Ar^X— Ar — O- 



?. 



[0047] ( c - 5 ) Tii^ ( c - 5 ) Tm^tihit 



? 



[0 0 48] 
[^k3 2] 




l?=0 



[004 9] wiii^ (c-2)~(c-4)4'. R'- 
RHi. f^-etilel-t L<(iM^O, mme-^l 5 

fumiil-sm. ifit<{il-3{lc7)S}^S2:^Lr 

v^-CtJ;<. ^(^SmmtLXii. ( i ) ^f-zl-. 

;K rotVl^, >fy7°Pf;U, n-rf-yl^. sec-7" 

TJU^JUm) . (ii) ^h^i^. xhdfi^, 7'n;K^ 

t^'^m) . (iii) xf-;l^^7j-. rnf 

)V^)V^itm) tJir/ (iv) ^-Y-kr^X-m^tlh 
»(^;T'Y{i. -0-, -S-^/t{iM*ISCl-8. 

[0050]^ (c-3) aXrf (c-4) tC*JV^T, 
Ar'fcctl/Ar2(i, n^ti^^^-th^^ {c-4<^m 

mf^il^. C:<0Ar»t>j:t^Ar2c7)7';-l^yS<il 
»^ U < 1 - 3 <ic7)ai^a$r W LT V i J: 



o 

t 



— 



...{c-4) 



m 



\\ i)-t>hMMmt ixii ( i ) ro 

y 7°n tVP. n -7'^;l/. s e c-7'i-)\^}5X 
Z>'t-7>;PO*P§^S!Kl~4<7)7/U^;l^*. (ii) 
7x^-^;l^. 7xx;i/7*oe;P. ■t7f-;U^ 
f-yl^t5j:lX;? 5;l^c7)^D#mSI!c7~2 0c7)r7;l^=¥;l'S 
nXt/ (iii) j^-Z-R5T^$tl.|.S (^d-C-ZJi- 
0-^?^c{i-S-$r^L, R5{i^^l~4. mi 

<{i6-l 0 cor U-;PSSrS^-r) tJil^ (iv) 7xX 

[0051]5^(c-3) tiXX/ (c-4) ^ZIdVM:, 
ni{il-5c0S^.Jif^L<{il~3c7)S^$:^L, m 
l,zmi<iilX'hh, SS: (c-4) t^tJV^TXtiAr 
itJj:lfAr2^|£-&t^#^^iL<{i*-C-$>0. -A 
r 1 - X - A r 2 -(i:3iSt'X7 X 
SSt'S)!.. t<LXXli^^^. -0-. -CO-. 

-S-, -so2-^/i(±^«mi~3cor;i'=»f/n^:^ 

[0052] ttzwiii ( c - 5 ) i7)'fl:^!!%|{S. 6 H-< 

yv[c. e] [1. 2] jr^-f*;?>^u>'-6-^y 

T'*)!.. CICO ( c - 5 ) COit-^mzmh 2Ofi0^yHf 

(c-2) ~ (c-4) ictj(ti.R'~R^^^T';-;i^* 

<7)smst ixm^-ifz ( i ) ~ (iv) comwmtimf 

[ 0 0 5 3 ] fiiS ( c - 1 ) ~ ( c - 5 ) CO U yi L< 
10 0*495^0 1-1 0 0a«gP, »^t<(45~8 

0 msM. mznt t < (4 1 o ~ 6 o m&^co^wi^m 

BUiS (c - 1) ~ (c-5) C0'JyiL<(4 
-2)~(c-5)cOU y-fb^if^l-C-S)!*, 

[0054] 2(s%BBco^iiim!|%itt4, $ 'btc™!:^ 
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[00 55] 
[•fb3 3] 




CH3CH3 



[00 56] zc^'j^^fu (jiSi^d) (i. mm^^ 

^a.) 1 OOfifiSBtcWLTO. 0 1~3MAgP. nt 
L<{i0. 0 2-2fifigl5. !ft{:if^L<{i0. 0 3- 

[00 57] ^^^mmm^miizii. $ i^^zmi^titi 
fih. ^<mmmtL<\to. 8-5ooo-fey^.-K 

-fX(2 5°C) , <J;Oif^L<{il 0-1 OOO-b^f- 
;K'fX (2 5°C) . $<i>tli?^ L<{i5 0-5 0 0-try 
f-.-K^ X ( 2 5"C ) T'^) 0 . A^:^^^^fiigcOlEffl<7)ic73(i 

s{4. isiiBi^ (^ii-a) loomAmznLx. o. 

5-1 oaigpoKH*^^ Lv^, 

[ 0 0 5 8 ] $ MWIfji: LT7 -ySMflgSrffi-^ 

7;P^^^ h\ h-::^UT>'7;U:t7^ K, ^^^-^7;!/:^ 
o7°nt°lxy^c7)7 7-7-<7)^tt^?t{iftS 

X\ Mie7>y«^Wty'7-i:. x^l^y. rotP 
y, r^'Ul^-h^cOS^tt^y-^-Sri^fi^LTtJ: 

V\ iil4>O7'y*Mflgc0ifT\ ;KUTh77;U:tnX 
Lv^. ift Lv^^Uxh7 7;l-7foxf-u 

y{4A sTM^|^s^3 ^'^r 7°3 tiftmi. 4)<7)•c' 
^>s. ffie7«ysisii{4«)iifi!c^ («^a) 10 0** 
mznLxo. 0 i-3a*iaj. if^L<{40. i~2 

mM.^(^mmtm'^X'hh. 

[00 5 9] i/^c. *^BJCO©)J§Sfi)t!||jtC{±, S^<7)-^. 

jp^j, mm. mmm. m^mmi mmc^\ 

9. v>^;&^3J:^>'V7x^-^^ h^^'tD^^^pj; tjcfco^' 



[0060] ^%m<r>m^mi.Mi. mm^^ 

a) . ^jy-^-Mit^ (fiJc^b) t>J:l/^^^^^^^£;bT-?■ 
OfficOfigtJi-S:. VST^lxy^-, x-vN'-Sdr-t-. x 
-y s*- 7 o - ^ - , ^y'yx.)V^^^-'^j: h"0?I^^?r 

xt. ^j:i)^xi:>zMWiiim^j:t'^^^^xm^m.m 1 

5 0-2 8 0''C. 5fS t<(41 7 0~2 5 0'CcO;ffl^X- 

mmix. \^y^~r-i,zx mi^fHWiixi, 
wtai. ^u^-(i'-i,zi:y)^U'yhitti>ijmij^i^t 

[006 1] :^%m(^mmn<^mmm^mii. mizmm 

j!-7 -fX^-h^-i^gyli^SPtfiis 

mm'^\^-yh^km^m'^mi:mii!,mmizi: 

0 . mm 16 0-2 5 0'Cc73x 'J y^Z-iSJlX'StttlfiSi 

{4; mm i>fitz 'J y-^^r^t^ LxmmMi^ l 

{.zm^^zmi. t^hnWtzh^'i^ ( HDT) 

^vymuz. ^mm(^mm\tLx'^(^fd-z. 

7x::^;l/;^X7x-h (TPP) ^fx (7:i;U7x- 
yl-) 7x:::;t-7^X7x-h (BNPP) co^^yy^x 
xx^w^K-^-f 1. i: . U xf - 1^ y^M^' 

LX V ( H D T ) ifiM^zm^ 

thzbifimfix\<^h> mmm!mm^m.^fii> 

\,z^-^ti:M.<^ h U 7 X ::^;l^;t:X7 X- h U Xf-^y 
filgtcE-^-ri>t , ^fi^cio^SJS (HDT) OiSlt* 
{ii^6 0-8 0%tI<KTtl>. 
[0063] i: c:^>*<. *f6BB<7) y y-^W^k^ (^^ 

b ) S:;KU x^vymUzU-^^i>t . <fffS/::i^^vgiS 
(HDT) £7)^^l#${i^-^<hi>8 5%^^^#L, <KT 

Bfloffira^!t^*»'o<7))5gM4. mw-zh?i-m. (HD 

T) C0«ftj^^{4, 9 0%J3Lhc0^5<'^^2rWt, ll<^§ 

^t{C{4, 9 5%^Xli. B#t:{41 0 0-1 0 5%5:^'t 

^fc^fc^, z(^xo^zr^')^'h\yymuzm.mmtL 
X y-t^-fk-^ife&ed^ L/i^i-^ , u xf- 1^ y^flig 
ftc<7)?tfifci?^iaK (HDT) *<{5^:^i:^aTL'5^V^ 

-c\ hhi^'^^z\,i^(Dmmtnt7m'm.^ti\;ki.<r)7^ 
[0064] *5iBflcoffliim!B!it4. mmi-mm^ 
<i:t8 5%. mi<ii9o%i?i±x'$>*). nizm 

L < <4 9 5 %m.Xh h . ftJ^^i7)|gHt1i^ffl 
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iM^y VC) tcommzh^^X . (y/x)xi00% 

mai>:mnmzmmmt^'j:^f-uym^ (h i p 

S)X'h^^'^. ASTM-D6 4 8l,zmUlfz1fB.X' 

i/4^yi-mifi^m^^xnmi . siMPad 
8. 5Kgf/cm2) uzmmtih^i&mcom 
*^ ntKiies-^ioo'Cffi^X'h*). xmi 
t<{i 70-95 x:Th s , tti. ^^m<r>mf^mmii 

[0065] :$^%mmmmmi^zii\,^x . Tteto 2 o 

[00 66] ^^7'1, 

( A ) 'J x^uy^ 'ommi<z^j:hmmm 
(^^a) 1 0 oasast^ J;i/' ( B ) Tie-«i5^ ( i ) 
x-m^ixh V y-^^it-^ (m^h) 1-501 

[0067] 



Ut3 4] 

jj>^0-CH2^ ^CH2~C\Jf 



A— R. 



...a.) 



[0 068] fIL5S:"^5At3J:l/A' {±PI-iL<ti^^ 
^^1-1 207;P=>f;l^S. ^S^5-l 0(Oi^^\JT 

6 ~ 1 5 c7)T >; -/US ^ ^^-r . ±is^ 'f 7' 1 coffl^iHiKi 
mf^mt^mmmi.^ u y^ii§$r 9 0 m&%t:j± 

(>m'iSi^ti:f:i^s'MM.tzh^m.mmi}^s 5%m 

[0 06 9] .:7'fr2. 

(A) it®^7KU;^f-Uy®lii5 0-9 5fi*%t3j: 
7x-^yx-f /ws-s OSft%ck O^I>^)iB 
b!c^^ 1 0 om&.^iiJ:r/ ( B ) Tfe-ffii5^ ( I - 1) f 
m^tih 0 y^^it-^"^ (^^^b - 1 ) 1-501 

[0070] 
Ut3 5] 



.(I-l) 



[007 1] fflLs^tfR^^iVR.' {4|5l-it<{iM'5r 

9'ar)v^}vm. ^m.i'~'2^(r>r'jiv^)vmtfz\i. 
^Sic6-i 5cor'j-;us^*-r« Buie^'f7-2(7)^ 

$*>'8 5''aXh-C-^)l>, 

[0072] <j:nii]iffe0in=*3v^T«effl L-^^ u y-^^r^t^ 

2, 4. 8. 1 0-rh7^=^-^-3, 9-Vif^7.'7r 

;^fn[5. 5'\-^yrfiy, 3. g-i^^xy^sfv— 

3 , 9 ->''3^=^r-»^-f h' ( b - 1 ) copig 

/^y^xyxu h-;P6. Slgp. fU>^>i6. 0 
^15, i>"^^-9-y8 0. ogp^ttji^. W^\^fz, I^KIS 
^|§^Z7xr:;^>'':J'^^;^X7x-^2 1 . lgP$:i^?S 

^s^T-T^aiL, \Mt(ofvtz^i^^-m.U)^ 

^ J-MzXW^Lh'&\^fz. 'i^hfifzhWh^l 2 0 
•C. 1 3 3Pat'3B#faiE^L. afec7)|af^s i 9 . 6g|5 

t>msiISl3j;0@Wfct-|.2, 4. 8. 10-Th7 



y, 3. 9->''7xy^i^-3, {\:X 
Tb-li:«rri,) T'?)«.»S:?lf2Uc. IR^(480 
%, 3ipNMR*iEJg{49 9%t:'fc-5fv:. 
'H-NMR (DMSO-dfi, 300MHz) -.dl. 
38 (m, lOH). 4. 75and4. 45 (m. 8 
H) . 3'P-NMR (DMSO-de. 120MH 
z) \d-\3. 52(S).il.^:193-19 5-C 
[007 3] Pi5[Caj2 

2, 4, 8, \ ^-tVv^^^-3, 9-v7^X7r 
;^t'a[5, 5]'!7yT^y. 3. 9-x^h^i/- 
3 . 9 -i/"^df-9--^ H ( b - 2 ) aWm: 

'^y^x'J;^'; h-;U6. 8 ia5, DMFO. 1 lgp$- 
ttji;^!^, MRJ£^#5t:^^^Jg-fb y 3 0 . 6 8gl55rfg 
}iSTn- h Srfflv ^^Jn L . gsJPillTm. 5 0 'CXrimA 

rf'>tz. Rmtk. m^tx-i^mt. &t^^uy3 9. 
7^^maL. nhtifz^tM^B^^nifz. nhtitz^^ 

it^^^^t^f-l/^T-WL. 1 2 0"C, 1 3 3Pa-C'3 

mwm.i^t. afec7)ii«si i . 1 4m%fz. nhtitz 

Srfft^ 12 or. 1 33Pa-r'3li#^SgjiL. SfeO 
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0*6. 5 im^nti, '^^ntzmmi^^p. 'hnmr 
h/u. mmmmzx o n^ti-i 2. a. 

8. 1 0-irh7Jl-^-9— 3. 9-v'';fxX7rxen 
[5. 5]'^yT;<?>', 3. 9->''p<h^>'-3. 9- 
i/'?r^-t-f F (iaTb-2t^.-ri)) •C'J>l>*5r5liSt 
fz, HX${i6 0%. 3iPNIVlRMJg{i9 0%T-$)o^v:, 
1 H-NMR (DMSO-dg, 300MHz) : d A . 
46and4. 21 (m, 8H), 3. 74 (d. 6 
H) , 31 P-NMR (DMSO-dg, 120MH 
z) : 5-6. 34 (S) . it*: 1 9 0-1 9 5°C 
[00 74] PWJ3 

2. 4. 8. 1 0-xh75r='f-9--3. 9->'';^X7r 

;^b'n[5, Sl-^yr^^y. 3, 9->>'7xa;U- 

3 , 9 -x:t^-9-'f h' ( b - 3 ) iOPS 

^y^xV:^Vh-fU6. Slgp. truv-'yo. 4gp, 
i/'^^Jf-^-ySO. OgPSrttji^. JS^HLi^c, ^IS^S 

{::7x-;Ui/:?on4^x4-vyitl 9. S^^mMTu- 

lcTgt?I^L^3gLfc, f#^.:h.:t'!)JR!B55: 1 2 OX;. 13 

^l,zX'0mt-t^2, 4. 8. 

3. 9->'';^;?.7r;^fD [ 5, 5]'^yr;^y. 3. 
9->''7x-;U-3. 9->''^^-9-'f H (JilTb-3i: 
^J^-ri. ) T'$)l.»^5l|gUv:. iR${i6 0%. 3ipNM 

iH-NMR (CDC I3. 300MHz) -.87. 9- 
7. 5(m. lOH), 4. 8-4. 1 (m. 8H). 
31P-NMR (CDCI3. 120MHz) :518. 

4 3 ( S ) . il* : 2 6 5 - 2 6 8*0 

[0075] mmm4 

2, 4, 8, 1 0-rb7^^-9--3, 9-i^'*X7r 
Xh-a[5. S'i^yf/jy, 3. 9-i^'p<^;l'-3. 

9 b' ( b - 4 ) c7)p^ 

Ad-^ ym^m^tzmmmmm 3 1 lt 
i^3. s^^mz. nhtitzmmi^^p. 'hnmrx^^ 

^hfU. RXm^M'&l,zX^Bm-t^2. 4, 8. 1 
0-Th77!-=^-9--3. 9->'';^X7r;^fn [ 5 , 
5]'^yT;<fy. 3, 9->^".Xf-;U-3 . 9-i>":t^-9- 

^ H (i^xTh-Amti) x'him^mM^uz. m 

{43 0%. 3iPNMRJifiS{49 9%-C'*)-?/::. 
'H-NMR (DMSO-dg. 300MHz) : d 4 . 
5-4. 2(m, 8H), 1. 62 (d. 6H),3ip 
-NMR (DMSO-de. 120MHz) -.827. 
52 (S) . ill* : 248-2 5 1*0 

[0076] imm5 

2. 4. 8. 1 0-rh^5r^-9--3. 9->''*X7r 



;^tfa[5, 5]'>:^T^y. 3. 9->'V/Pv;l/7^ 

3 . 9 -i^'^^if^ H ( b - 5 ) cOiSSi! 
7 X OD*;^;^ yKtCfti-T y yUv;U7>;l^i^' 

^nn;l>;^rftyK5rfflV^/imWi:PS?fi^)3t|5j^{;LT 

&^mwi3. em^'i%fz. nwzmmi^^p. 'h 

NMRX^^hyU, RrMMM^izX'0B&^t-t^2. 
A. 8, 1 0-rh7:t^i^-3, 9 ->''*:^7 r;^tr 
o[5, 5]'^yT^y, 3, 9-i^V;p-7;l/7'f-;l'- 
3, 9-'Jit^'t-( F (mTb-5t^}-s-ri>) T'$)l>» 
^ilEUv!, IR${48 0%. 3'PNMRJ$mi9 9%-C 

iH-NMR (CDCI3. 300MHz) : 8 A . 6- 

3. 8 (m, 8H) , 2. 0- 1 . 8 (m, 4H) . 

1 . 8- 1 . 5 5 (m, 4H) . 1 . 5- 1 . 3 5 
(m. 4H).0. 95(t,6H), 3ip_NMR 
(CDCI3. 120MHz) :<J33. 6(S),M 

^: 19 6-198*C 

[0 07 7] mmme 

2, 4, 8, 1 0-7'b7^^-9"-3, 9->''^X7r 
Xh''p[5, 5l^y'f:^y. 3, 9-'J^->'^V~ 
y^JU- 3,9- H ( b - 6 ) (DW^ 

7x=.iu>^^'uviir^X7i-^ym''Zf(:tx^-i^^v-yi- 

)Wj^aaitxt^ymim^^rz\;imimmm3tmmi,z 

hnmr;?.'^^? mmAM^izX'OSmttt 
2. A. 8. 1 0-Th7^^-9--3. 9->'';^;^7r 
Xh-n[5, 5]^y7'^y. 3, 9->''^-i/-V'J- 
y'^>U- 3.9- v-'^^^Hf H ( aTh - 6 i:$j-^-ri) ) 
X:hh^^W^\^tz. 1R*{43 5%. 3iPNMR*$J^{4 

9 9%x:h-itz, 

iH-NMR (CDC I3, 300MHz) -.84. 65 
-3. 7(m, 8H), 1. 27 (d, 9H),3ip_ 
NMR(CDCl3, 120IVIHz) :538. 6 

(S) , mA: 312-313'C 

[0 07 81 PS?f?IJ7 

2, 4, 8, 1 0-f-b7Jf^-9--3, 9-x*;^7r 
7.fn[5, 'b'l-^yftiy, 3. 9-i^''<.yi;;u- 

3 . 9-'Ji!^^^ H ( b - 7 ) (Ollll^ 

7 X -/Wv'':? >'i!tcf^i.T'<.y >''^l^>''^' no 

it^xif^ywk^^^tzwwmmm 3 1 isi^ic lt e^c^ 

Si^sl 5. 3gl5&f#fc, f#/^tL/::iIf*{i3ip, 'HNMR 

7. ^"? Yiv. mf-mAwmzx 0 se^j^-ti. 2.4. 

8. 1 0-rh75j-^-9--3. 9->'';^;^7rXh°n 
[5. "o^-^yirijy, 3. 9-i^Xy>'';l/-3. 9- 
v^^-t^ K {\:Xf^-lt^h) T'$>l.»$r?ii2L 
?to JtX^{i7 5%. 31 PNMRJiEJS(49 9%T-^)-5/::. 
'H-NMR (CDC I3, 300MHz) :57. 4- 
7. 2(m. lOH). 4. 4-4. 1 (m. 8H). 

3. 48(d, 4H).3ip_NMR(CDCl3, 1 
20 MHz) -.8 23. 1 (S),Ui^: 257-25 
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9°C 

[0 0 7 91 iiig!0<l8 

2, 4. 8. 1 0-xb5?r=¥-9--3, 9-'Jt^:^yr 
^fn[5. 5'i^yf:^y, 3-7xy^S^-9-> 
f-yP-3. 9->^"5r^-9-^ F {h-8)<r>mU 

i^'^df-9-y7 0. Ogl5$rftji^^, Mtf Lfc, ISSfE^gff 

1 2 0*C. .1 3 3 PaT'3B#llf^^t. fifefOHf^se. 

3. 5gP, v:t^-if>9 0. OgP. :>(i-fl'7t^Xt^yWJ 

^o>j h'2. 9g|5^ftii;^^. Itt^Uc, 
mm^-ttim. ^yJ^^u'7hyyy ^ -^zX 0 1' 'J 

^12 or. 1 3 3PaT-3B#^f^Jit. SfecOllf*: 
5 . 2 ^#^>^^/iil«s{i3 1 P . » H N M R;^'< 

i5Xx/m}mmzx'omtt^2. a, s. 

1 0-Th7^^-»f-3. 9-i''7f.X7TXh°o [ 5, 
Sl'^yrX^y. 3. 9->''7xy^i^-3. 9->''5j- 
Y (UTb-8i:Srtl,) -eabS^tSrSiiSL 
J|X^(i4 0%. 31 PNMR{i*fiJt9 9%X'h->tz, 

1 H-NMR (CDC 1 3. 300MHz) :^7. 4- 
7. 2 (m, 5H) , 4. 75-3. 8 (m. 8H) , 
1. 64 (d. 3H) . 31P-NIVIR (CDC I3, 1 

2 0MHz) :^31. 57 (S). -13. 68 
( S) , 114: 1 95-1 96*0 

[0080] 

mmm'i \:xf\,zmm^mwx:mmmmi:mm 
hifi. ^wmm!m^^fih<r>mm^zw^^tihi><^ 

[0081] ( 1 ) ilJ^tt (UL-9 4fF«) 
mm.mm^3. 18mm ( l/8^y^) cOx^^ht- 

mm.'i^mmR^hLx. *iiuL^ifsc^ 
\}L-9 4\.zm^^ixx^>^hmmMmmzwtxmm 

m'kt & t <7)*^' V - 2 ■c'Si 0 . ^ <r)nmwmT<r> t c?) 
[0 0 8 2] {2)mmj§.v,,/c 

dA^>&x^vy^m^l gti^f-;Pxf-;uy 1 8 
m 1 fc^:?y-;U2m 1 c7)?I-^?i^^Jn;t. 2 5°Ct'2 



nwmt 9 5*C. 4 0 0 0 r pmX'3 O^ISji'D^i- 

tli^-ti-fcf^. ^^Lfz. ^<r^Xo<,zLX'i%hixrzm^. 

0. 1 g$rh;i^xyt3?gML. 0. 5E/A\<nmWLt 
:i<r>mmi Om 1 ^^M^'imO. 3mmX'hh^ 

;^ h7/i/HSfi!i]^t(-Afi. 3 0'CX':i<^mm.<ni^J^' 

^t^^m^Ltz, -t. nmmm'hi\^xy<omT 

# NyUxyi7)8gT#1Sto*^'2 4 OfJ-mt::^!.^ i:*^' 

7?sp/C= (ti/to-l)/C (C:,-K'JV- 

jSjgg/d 1 ) 

[0083] ( 3 ) d:A^;t,^]yymm^(D:fJ^^ 

mimmm^i^m i^'^vrym. un i ty3 o o ) 
izx'omm'?-<7)imf^mm^t. ^^vy^-^^-y 

"yf^^n^^Ltz. 

[0084] {A)mm.fzhM^f§.{wDT) .mntz 

^mtzh^imM . ASTM-D648 iiZWU ifzum 
izXr^e. 3 5mm {1/4^ yi-)mi}^^m^Xl 
8. 5 K g MMX-M^ ttz. tfz. ^Mfzh^^U^ 

mii. m^irzo'A^mxi-uy^mf^(r>nm.tzh^iSL 
CC) t:^^\yyl^mm^^<^^M.f:ihy^^y 

CO ^m^L. (y/x) X 1 00 (%) iOH^^lz 
X^W-iUlfz. 

[0085] (5)MFRffi 

J is-K7 2ioxm^^titm^mizmtx. 23 

ox;. 37. 3N(3. Sks^M) cri^f^X-^ibtz. 

[0086] m&m. immx'm^^^^mimT<7^h 

co^m^^fz. 
(A) mmm 

<Dm7mmVsp/C = 0. 63d l/g. rfA^^fi^i^lt 

{^^4. 3S«%, IVIFR3 6. Og/1 O^^T'S)^::^" 

1. ^^x^\yym^ mm- 1 tm^ ) 

03i7n^fi«'7sp/C = O. 7 8dl/g. 

JS^J-4. 3a»%. MFR7 1 . 9g/l O^i-T'*)!.^ 

A^iix^pyj^^lg ( WTH - 2 tu^-ri. ) 

®)i7CttJg773p/C = 0. 96dl/g. rfj^:im'^i^ 
fS.j^7. 9-mm%. MFR7. 9 g/1 O^T'fc^r/'A 
^14;^f-P y^^HM (lilTH - 3 i:^)-^•rl> ) 
®^^4;K'J7xXi^yx-r/P { GEr^^^^-y • 'J 

^/^ymy Ofi- mrH-4t^^ti ) ) 
[0087] {B)mmmuy-{t-^m 

0)2. 4, 8. 1 0-7^ h 7^^-9—3 . 9->'*X7 

r;:^eo[5. 5'i^yf:^y. 3, 9-->'7xy^i^ 

-3,9- H { HuiS-^5t: (I - 1 ) X'RiS 

iUf R ' 1 7 X x;uSf J> 1.^ 'J yi?x;^r/l^ 
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02. 4. 8. 1 0-rb75i-dr-9--3. 9-i^t^;i.y 
r;^fn[5. 5'\^yr/}y. 3. 9-'J^h^i^- 

3. 9-i^*?r=^f-9-'f H {MiB-« ( I - 1 ) TRhX 

(3)2. 4. 8. 1 0-rh7^^-9— 3. 9-i^';i^X7 
r;^ta[5. Sj'^yrX^y. 3. 9-i^'7x-;W- 
3 , 9 -i/'5j-=Sf-^-< h' {fiiB-«l5t ( I - 2 ) T'Q*3ck 

®2, 4, 8. 1 0-Th73r=Jf-9--3. 9-i^';^X7 

rxtrn[5. 5']^yr^y, 3, 9-y^f-;u- 

3 , 9 -i/'^r^-^-^ H ( Hufd-«i5^ ( I - 2 ) TQHX 

(OTb-4 t^^-ri.) } 

®2, 4, 8, \ 0-Thy:^^^-3, 9-'J^^Xy 
r;^fa[5. 5]'>yT;^y. 3, 9-'Jy)l-'7)U7' 
^)V- 3 . 9-'J:^^^^ F { Mie-flSj^ ( I - 2 ) f 

h-fk^ft ( OTb - 5 tsj-v-ri. ) } 
®2. 4. 8. 1 0-rh7^^-9--3. 9-x;^;^7 
r;^fD[5, 5]'7yT;^y. 3. 9-v^-v-^'J 

-7'i-)u-3, 9-'j^^'>r^ ¥ {frie-JKs^ ( i - 
m^t^^^^^^~ Ht-^ ( OTb - 6 tm-h ) ) 

®2, 4. 8. 1 0-Th7^^-'f-3 . 9->'''^X7 
TXt'n[5, 5]'!7yr;^y. 3. 9 -i^Xyi/;!/- 
3 , 9-'J^^^^ ¥ {Mi-m^ ( I - 2 ) fQtJj; 

(mTb-7i:^S) ) 
®2. 4, 8, 1 0-f h7:t=^f-t-3, 9-'Jt^Xy 
r;^t''n[5. 5]'^>'T*y. 3-7xy^x-9- 
^ 3 , 9 - i^t^^^ H { MIB-ms^ ( I - 3 ) 

^ (JiilTb-8fc«rrs) I 

[0088] ( c ) ^com<r> u y^t-^m 

mm mmxm m) M/-^^'x^-b;n 4 o m 



0h'j7x-;U*>^7x-h {±Ait^lM («) S8T 

PP (iaTc-2i:^v-r-l.) ) 

®l. 3-yx-uy\i:^[>'('yyx-)i')7^:^y 

x-h] {Htiie-«l5t (C-3- 1 ) t'R<, RK R6 

*3J;U=R7*^'7x:i;US-r'3il>^Uyi?x;?.r/HI:^ 

tl. :U\^k^ (ft) S8CR-7 3 3S (mTc-3-1 

is^-ri.) ) 

®i. 3-ys.~uyt':^ [=J (2. e-'Jj^i-fVy x 

7;}-X7x-h] {HuiE-«l5^ (4 ) fR*. 
R\ R^hXX/RTi)<2. 6-i^^i-J\^yx~fUmX'h 

;&X:?7FP-5 0 0 ( WTc - 3 - 2 ) ) 

®f'x7xy-;u-A (i^^x-yu) 7;}-;?.7x- 
h] {HuiB-«l5*: (c-4) t-R^ R^ R«*iJ:tXR7 
t^yx-ii^m. Arit5J:l/Aritl^yx-Uym. x*^ 

::»;A'fk^ I^CR-74 1 (mTc-4i:8^-r 
} 

oeH-i/'^yy [c. e] [i. 2] jr^-t*;^?^'; 

[0 089] (D) fcomc^Mm 

y^syw {a*?a)ii (1*) i^y7^-Bc-9o (jar 

[oo9o]mmmi-25ioj:i/immi-'i 5 
^4~7ie«(o#)igii-^^4~7iBij<7)* ims.^) X- 

i^yyy-iZXR-^L. 1 5mm0ZliliffaHS (f-i^y 

K>m. K zw 1 5 ) izxm^m 1 8 O-CX'^U •/ h 

•fkL, t#<bil^v!'<U>y h$:6 5°COS^jaieji«t:T4ii# 

( (1*) B*MilP/fM J 7 5 s i ) (zT U yr-ffi 
ig2 0 0rt'R^t/::. )j£?^fi^$-fflv^TfFiiUc*SmSr 
^4~7tZS^L!t. 

[009 1 1 

[^41 







1 




3 


4 


5 


6 


7 


'Mm 

8 




10 


11 


12 




H-1 




100 


100 






100 




100 












H-2 








100 


100 




100 




100 










H-3 




















100 


100 


100 


100 








b-1 


"To"' 










b-3 






""{5" 


15 




HUT 


1/4" 




73.4 


69.7 


73.0 


70.3 


71.0 


70.5 


71.5 


71 3 


79.9 


75.0 


82.3 


80.6 






% 


102.5 


97.3 


103.3 


99.4 


99.2 


99.7 


99.6 


100.8 


100.6 


94.5 


103.7 


101.5 






V-2 


V-2 


V-2 


V-2 


V-2 


V-2 


V-? 


V-2 


V-2 


v-2 


v-2 


V-2 



[0092] [^51 



(17) ^2 002-37973 (P2002-37973A) 







13 


14 


1 5 


16 


17 


IB 


1 a 

1 !t 


on 




99 






25 




































H-2 


















100 












IH3 




100 


100 


1 on 


100 


100 


100 


100 




100 


100 


70 


60 


90 




IM 
























30 


40 


10 




H 


"3SS5 




10 


b-1 _ 
1 1; 


__b7_l 
1 u 


b^l 
in 


bj_ 
in 


10 


5 


b-6_ 
15 


_b_7__ 
15 


b^l 
15 


_ _ b7 j _ 
"'*15 ' 


...ti- 
ls 


C 










c-1 


C c 


\, 0 1 


c *3~2 


c 4 


- 
























5 


5 


5 












































d~l 


d-1 


d-1 








O 
























""as' 


oT*' 








HOT 


1/4" 




7/6 


80.4 


68.8 


/0.2 


71.5 


71.4 


69.5 


70.1 


fil.6 


80.3 


9J 5 


101.5 


83.0 


HDT^f 




% 


9/.7 


101.3 


86.6 


B8.4 


90.1 


89.9 


87.5 


99.2 


102.8 


1 01 .1 


89.1 


o. i 


fiO 9 






V-2 


V-2 


V-2 


V-2 


V-2 


V 2 


V-2 


V-2 


V-2 


V 2 


V-? 


V-l 


V-2 


93] 


































1 


mm 

2 


3 


4 


5 


6 


/ 


Q 


g 














H-l 




100 












100 
















H-2 






100 












100 


1 00 










H-3 








too 


70 


60 


90 




















K-4 










30 


40 


10 


















C 
















c-2 


c-2 


c-3-1 
























5 


5 


5 










HDT 


1/4" 




71.6 


70.7 


79.4 


102.7 


109.0 


93.0 


64.4 


55.3 


64.6 














% 














89.9 


782 


91.4 














notV 


notV 


notV 


notV 


notV 


notV 


V-2 


V-2 


notV 







[00 94] 







mm 

10 


11 


12 


13 


14 


15 




H-l 
















H-2 




100 












H-3 






100 


100 


100 


100 


100 


H-4 


















C 




_Cj_4_ 

5' 


c-2_ 
"15"'' 


1*5 


c 3-2 


c-4 


c-5 


15 


15 


15 


HUT 


1/4" 




65.2 


54.1 


64 1 


65.9 


64.8 


60.7 






92.2 


68.1 


80.7 


82.9 


81.6 


76.4 


nm 




V-2 


V-2 


notV 


notV 


notV 


V-2 



[0095] -Wcmz U y^x;?.T;i'm»Jf'JcoWffig 

tt;Ku x^vymi^ (HIPS) \,zm-^m!mi^^i^ 
[0096] '^<r)±^ ^immmmmm^t^mn 

[0097] mtimmm<n^x\ mziimmmtm 
^j:mmifin.hixtzmim^^Lx^<r)mi'kTti\,zm 

( 1 ) mm9. 10.1 2 

(2) |ISSC?iI2 lt5J:t/22 



[ 0 0 9 8 ] $ (^l:. H U -yT^icOMiJII^^J&^'^^^t® 
(i5i«^tiE(t^v^) . 

(3) 11^0112 0 

(4) IIJfif?']2 3 

trnf^c^^ttHmzA^^ <. {char -.mt 

[00991 H 'J y r{il^Sl; L(C< < . ^A'-B^Z 

X 'om<^mmmTLx\>^^ . 

(5) ^0y24 

Xi3<%miz Hi's: < =5: 0 . MifetS '^>*iS . H 
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(51) Int. CI. 7 affi'ie-t FI (##) 

C0 8K 5/5313 C08K 5/5313 

5/5357 5/5357 
C0 8L 85/02 C08L 85/02 

//(C0 8L 51/04 (C08L 51/04 

101:00) 101:00) 

(72)^BM YT^ m F^-M^^) 4J002 BN061 BN121 BN141 BN152 

j^M=^^mm.\!^m i t s 2 # 2 ^ is cco32 CF002 CG002 CH072 

A-fkB^asSl^ttl*) CQ013 EA048 EW046 EW047 

EW126 EW137 FDOlO FD020 
FD030 FD090 FD133 FD136 
FD137 FD140 FD160 FD170 
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